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CQMMESCIAL  SOVmtS  CCRP.  Report  So.  Q.? 


I.  aniORY 

A.  This  qaarterly  report  is  the  first  tmder  C^stract  Sonr-1205(00) 
si^  eorers  the  period  froa  JuXj  1,  X953  to  Septeadter  30,  1953*  The  object 
of  the  e<»treet  1st  I.  Conduct  reseaireh  in  the  STnthesle  of  poljaitro  cook* 
pounds  to  include,  but  not  neoeeeerijLjr  be  United  to,  e reriew  of  the 
ehenietrr  sad  the  proeeeeea  of  preperetien  of  the  nore  useful  produsts  of 
researeh  fron  the  nitropolTner  progren  end  inreetigete  tto  applieati<ms  of 
poreoesses  not  noe  e^lojed  in  the  preperatlcms.  2.  Conduct  InTeetlgation 
of  the  prooese  and  prepare  a pilot  lot  of  2,2>dinitropropyl  aciylate 
pdlTwr,  not  to  exceed  1,000  Ibe. 

B«  The  snre  iaq;>ortant  reculte  end  eonelusione  of  the  work  are  pre- 
sented below. 

1.  There  hae  been  prepared  in  the  pilot  plant  1,178  Iba.  of 
2 , 2-dinitropropattol. 

2*  Peljrnere  jo'epared  la  the  laboratoxr  fron  each  pilot  plant 
batch  of  2,2-dlnitrepropanol  hare  bean  acceptable  as  based  on  eolubilitsr 
end  relatlTe  riscoeity. 


The  principal  effort  during  the  quarter  has  been  concentrated 
on  tha  produetiott  of  not  worm  than  1,000  Ibe.  of  2,2«dlnltropropyl  acrylate 
polyner.  During  this  report  period,  we  hare  prepared  1,178  Ibe.  of  2,2- 
dlaltropropanol  fron  purified  oitroe thane  by  aeant  of  the  Sheehter-Iaplaa 
reaction,  and  are  now  ready  to  proceed  with  the  prepermtion  of  the  samoner 
end  its  cubeequeot  polyverisation. 


CeesHreial  nltroethaae  vaa  purified  by  rectlfleetieo  in  a 40-plate, 
pilot  i^dant  ooluKi.  To  rmworm  the  bead  cut,  a 25  to  1 reflux  ratio  waa  used) 
for  the  center  out,  a 10  to  1 ratioi  and  for  the  tails,  a 25  to  1 ratio  was 
again  used.  Haas  epeetrograpb  analysle  of  cuts  used  are  show  in  Table  1 
and  indieatee  the  low  coneontratlon  of  aitreaethane  obtained  es  desired. 
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0.00 
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98.19 

1.86 
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0.00 
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2*37 

313 
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100 

0.08 

99.48 

0.40 

313 

5 
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0.01 

99.93 

0.65 

313 

6 

100 

o.co 

99.42 

0.53 

325 

7 

66 

0.00 

98.91 

1.07 

Nsi^tod  Mean 

0.01 

98.60 

1.28 

0.  WPiSATIOg  OP  DDCTOfBOPiUWL 

Biicwioa 

The  dlnitr9ju‘'p&noI  m»  parcptrvd  in  th«  pilot  plant  In 
1*0  lb*  nolo  rona,  ualng  tho  pariiied  nltroothano  in  tb«  Sb8ehtor*Knplan  ro- 
aotioa.  Tbo  lost  of  ailTor  nitrato  Is  vich  hitter  tb«n  antielpattd  with  no 
wplanation  offorod  aa  to  point  of  loss  or  roason  for  ths  loss*  In  an  offert 
to  aooount  for  sons  loss,  tta  raff5aat«,  aftar  oxtraetion  of  tho  prodaet, 
m»  onds  basic  and  voricsd  up  to  roeoTor  axijr  silror  nitrato  which  bad  pasaod 
through  tbs  reaction*  Ths  rt  ;orery  was  snail,  lass  than  15  par  run. 

Thors  was  eonsidsrabis  difficulty  in  isolating  solid  product 
trm  ths  eoewsotratsd  sactraet.  If  a Tacaun  of  20  an*  of  asreury  or  bettor 
sas  not  ebtainsd  in  ths  final  eeaeoctratlon,  Tory  littlo  solid  wonld  eoparats 
on  asoling  tbs  ecnoontrats.  If  tbs  oenosntrats  was  stripped  wesediasly  well, 
tbs  natsrlal  sat  up  to  such  a high  solid  eontsnw  that  centrifuging  was  wary 
difficult*  ind,  if  the  relative  hunidity  of  the  air  was  over  505,  there 
was  coBsidsrshls  loss  of  solid  product  fron  the  centrifuge  by  bydroaeopleity. 

The  yield  of  solid  prodiet  was  49.25  which  is  quits  low  ec»> 
pared  to  the  rsperted  naan  yield  of  74*15  in  Table  2.  Ths  yields  In  Table  2 
were  dstsminsd  by  eonosntrating  aanpisa  of  tbs  extract  in  ths  laboratory 
and  weighing  the  eolid  residue  obtained. 

It  is  interesting  that  oropa  3,  4,  5,  and  6 seen  to  be  as 
high  in  c^iality  for  pclTsarlxaticn  purposes  as  t^4S  first  and  second  crope 
as  Is  shown  by  Table  3* 
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74 
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82 
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2.  fmctdbira 

8tlt  Scitttlon  l*r8o»r8tl«»  Th«  roaetion  tssssX  U8«d  is 
this  iptpftratloit  is  scpiippsd  vith  sn  •Ifisicnb  stirrsr  and  eoolijsig  coil. 

To  2?o  lb*  ot  eondsassto  witsr  and  76.1  lb.  of  fraetiosstsd  cltrosthsn«  < 
s^ted  86.0  lb.  of  sodiua  bjrdroxido  solsti^.  Khon  th*>  nllroochaso  is 
•11  Sa  *oiatieii  ••  tht  sodiius  salt  sad  tbs  tespersturs  is  do^  to  20*C., 

83.5  lb.  of  36%  fonuld^unds  sclution  is  addsd  st  sucb  & rats  as  to  ksop 
tlM  t«qpsrat«r*  bslov  2C*C.  Aftsr  tbs  fonuldshjrds  solotlos  is  all  In  sad 
th«  rssetlOB  stirrsd  for  1/2  hr. , It?  lb.  of  40%  Bodlua  nitrits  solution 
is  sddsd  sad  ths  soluti^  is  rsad/  for  ths  rssetlon. 

SUTsr  Sltrsts  Solution  Prspsratloni  A rssetlon  tssssI 
la  uaod  wnleh  can  bo  hsatsd  and  cooXod.  sad  contains  sn  agitator.  To  tbs 
rseoTsrsd  filter  eaks  fro*  the  prsTious  run  in  ths  rsaetion  resssl  Is 
a^lsd  280  lb.  of  60%  nitric  acid  in  portdona*  the  reaction  has  sub> 

sided  it  is  agitated,  then  slowly  iwated  to  about  90* C.  Aft^r  an  hour  or 
two  at  this  temperature  a check  is  made  to  see  if  the  solution  is  still 
acidic  end  the  solids  all  in  solution.  Vhen  the  reaction  is  complete,  the 
solution  is  cooled.  pH  adjusted  to  about  5,  and  the  total  weight  of  solutiem 
made  up  to  800  lbs.  with  condensate  water.  A sample  is  titrated  with  stand- 
ard  aammium  thiocyanate  solution  and  the  silver  nitrate  concentration 
arou^t  to  340.0  lb.  ly  adding  the  required  amount  of  silver  nitrate  crys- 
tals. Ths  -pil  is  finally  adjisted  to  5.9  * 0,2  and  the  solution  is  reaejy 
for  the  reaotioa. 


Befctloni  To  the  silver  nitrate  solution  is  added  the  salt 
solution  in  the  ehorteet  possible  time,  about  15  min.,  and  the  resulting 
slurry  stirred  for  1/2  hr.  Du.ring  the  reaction,  the  temperature  moBontarily 
rises  to  about  30*C.  but  is  rapidly  brought  back  to  cooling  water  tempera- 
ture. The  slurry  is  filtered  in  a 50-gal,  filter  crock  and  the  precipitate 
in  washed  well  with  wa^er. 

Kxtraetlont  The  filtrate  and  waaidnge  from  the  above  re- 
aetton  are  puaiped  to  a decanter  containing  the  second  extract  from  the 
previous  run.  After  agitating  and  sepiarating,  this  extract  is  concentrated 
at  300  me.  awreury  pressure  to  remove  eolrent.  The  raffinate  ie  extracted 
a neeood  time  with  560  lb.  of  ethyl  acetate  and  the  extract  held  for  the 
succeeding  batch.  The  raffinate  is  suds  basic  with  caustic  and  held  for 
poaeibl#  recovery  of  additional  silver. 

I eolation t The  stripped  concentrate  from  the  extraction 
is  i'.x*eated  with  carbon  and  combined  with  two  similar  batches.  These  cota- 
blntid  batches  sre  then  stripped  of  all  volatile  material  at  20  am.  of 
mercury  pressure  or  lees  at  70  to  80*C.  Tliie  final  concentrate  is  cooled 
and  centrifuged  to  obtain  a first  crop  of  about  150  to  200  lb.  (33  to  45%). 
Second  and  third  crops  of  good,  solid  dlnitrooropanol  are  obtained  by 
working  up  the  centrifugate  to  obtain  a total  solid  yield  of  about  220  lb. 
(49%). 
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Dept,  of  the  Ravy 
Bureau  of  Ordnance 
Yaahlngtcn  25,  D.  C. 

Attn:  Section  Re2d 
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th,  of 
Copleg 

Ceamonder 

U.  S.  Naral  Air  Mltsil*  Test  Center 
Point  Mtigu,  California 
Attni  Technical  Library  2 

CooBBanding  Officer 
U.  8.  Naval  Air  Rocket  Test  Station 
Like  Denmark 
Dover ) New  Jersey 
Attm  Technical  Library  1 

ComBaading  Officer 

U.  S.  Naval  Powder  Factory 
bdianRead,  Naryland 

Attn:  Research  and  Development 

Dept*  2 

Ccnaander 

V,  S.  Naval  Proving  Ground 
Dahlgren,  Virginia 

Attn:  No  I.  Division  1 

Cn— ender 

V.  S.  Naval  Ordnance  Laboratory 
Nhlte  Oak 

Silver  Spring,  Xaryland 
Attn:  library  1 

Coomander 

U.  S.  Naval  Ordnance  Teat  Station 
Inyokem,  China  Lake,  California 
Attn:  Technical  Library  Branch  3 

Dept,  of  the  Navy 
Office  of  Naval  Reeearch 
Yaahlngton  25>  D.  C. 

Attn:  Code  429  5 

Prunill  HI  Officer 
Office  of  Naval  Reeearch 
Branch  Office 

The  John  Crerar  Library  Bldg. 

10th  n.oor 

86  East  Randolph  Street 
Chicago  1,  minoie 
Attn:  Lt.  M.  C.  Laug  1 


No.  of 
Conies 

Chief,  Bureau  of  Aeronaut.'. 

Departmwjt  of  the 
Washington  25,  D. 

Attn:  TD-4  2 

Dr.  G.  B.  Bech>(*.n  1 
Oepartaent  of  Cr  Dialstxy 
Purdue  Univnra.tt/ 

Lafayette,  indi.j'a  1 

Navy  Dspartaenb 

Bureau  of  Aeronautiea  Representative 
Aero  Jet -General  Coi*p. 

6352  N.  Iruinda-lt  ivs. 

Aiusa.  Calif  omit.  1 

Dr.  Roy  Suginoto 
Ethyl  Corporatlot. 

1600  Vest  Eight  )Ule  Road 
Femdale  20 

Detroit  - Kichiga:i  1 

Dr.  Elizabeth  F,  Uiley 
Dapar  'aeit  it  Ghaitilstry 
Tne  0.1IO  State  University 
Coltuabus  10,  Ohio  1 

Dr.  Hwiry  Feusr 
Department  of  Clr.tmlstry 
Purdue  Universi'vj^ 

Lafayette,  1 

Dr.  Joaefdi  W.  Ltrig 
Director  of  Resvareh 
Cmtral  Research  Laboratory 
General  Aniline  & Pila  Corp. 

Lincoln  and  Coal  Streets 

Easton,  Pennsylvania  1 

Los  Alamos  Sclerktlflc  Laboratory 
Los  Alamos,  New  HeodLco 
Attn:  Dr.  L.  V.  Kissinger  1 


Ccmiiiandiri^  Officer 

Office  of  Naval  Research 

1030  East  Green  Street 

Pasadena  1,  California  1 


